(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 




lllllllllllllllllllllllllllllllllllllllllllli 



(43) International Publication Date (10) International Publication Number 

3 January 2002 (03.01.2002) pCT WO 02/00279 Al 



(51) International Patent Classification^: A61M 15/00 

(21) International Application Number: PCT/GB 01/02854 

(22) International Filing Date: 28 June 2001 (28.06.2001) 

(25) Filing Language: English 

(26) Publication Language: English 

(30) Priority Data: 

0015801.4 28 June 2000 (28.06.2000) GB 

(71) Applicant (for all designated States except US): INNO- 
VATA BIOMED LIMITED [GB/GB]; The Ziggurat, 25 
Grosvenor Road, St. Albans ALl 3HW (GB). 

(72) Inventor; and 

^= (75) Inventor/Applicant (for US only): BRAITHWAITE, 

^= Philip [GB/GB]; ML Laboratories Pic, 13 Alexandra Way, 

Ashchurch Industrial Estate, Tewkesbury GL20 8NB (GB). 

^= (74) Agent: HARRISON, Goddard, Foote; Tower House, 
^= Merrion Way, Leeds LS2 8PA (GB). 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 

AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 

CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG, SI, SK, 
SL, TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, 
ZW. 



(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

— before the expiration of the time limit for amending the 
claims and to be republished in the event of receipt of 
amendments 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette, 



(54) Title: DELIVERY DEVICE 



117 



o 




104 



(57) Abstract: There is described a 
medicament delivery device comprising a 
metering member adapted to dispense a 
measured amount of medicament, an actuator 

(3) , a medicament delivery passage and a 
delivery passage cover (4) adapted to move 
from a closed to an open position, characterised 
in that the device includes means to prevent 
activation of the actuator (3) until the cover 

(4) is moved to the open position, said actuator 
(3) being capable of subsequent multiple 
activations without moving the cover (4) back 
to the closed position. There is also described 
a method of treatment which comprises the use 
of such a device. 
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Delivery Device 

This invention relates to a novel medicament delivery device, for example, an 
inhalation device, and to a novel means of delivering medicaments* 

5 

US Patent No. 4,834,083 describes a pressurised aerosol inhaler which is provided 
with a catch means for prevention of unintended depression of the actuator and 
means for opening and closing the mouthpiece which is operably linked to the catch 
means. 

10 

European Patent No 428 380 describes a pressurised aerosol inhaler which is 
provided with a protective casing which comprises a removable mouthpiece cover 
which is linked to means for cocking the inhaler. 

15 Dry powder inhalers are known, such as TECHNOHALER, being developed by 
Innovata Biomed in the UK. Such a device is described in International Patent 
Application No WO 93/16748 (PCT/GB93/00335). WO *748 describes an inhaler 
which comprises a disc shaped cartridge having a plurality of medicament carrying 
receptacles around the periphery of the cartridge. Each receptacle comprises a spool 

20 housed in a spool carrier. Each spool has a flange at each end which forms a tight 
slidable fit within the body of the spool carrier. The space left between the body of 
the spool and the spool carrier is filled with an appropriate medicament. 

Protective covers are also known to be used in connection with dry powder inhalers. 

25 The Accuhaler™ comprises a disc shaped inhaler provided with a peripheral 
mouthpiece and peripheral actuator. A protective cover is provided which is 
rotatable about a central spigot, from a closed position to an open position wherein 
the actuator and mouthpiece are both exposed. However, one disadvantage with the 
Accuhaler protector is that the actuator and mouthpiece are exposed sequentially. 

30 One disadvantage of the Accuhaler device is that when the mouthpiece cover is 
rotated and the mouthpiece exposed, the actuator is primed ready for a single 
activation. However if multiple actuations are desirable fliis can only be achieved by 
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closing the mouthpiece cover and then reopening it. Such a process adds complexity 
to the operations required to use the device; is time consuming and may present 
particular difficulties to the elderly or those with arthritic joints. 

5 The Jago dry powder inhaler, which is being developed by Skyepharma AG, 
comprises a system which can be loaded and activated by only a single movement of 
the mouthpiece cover. However, in order to cock the inhaler the hinged mouthpiece 
is pull downwards and once the medicament is inhaled, in order to re-cock the 
inhaler the mouthpiece must be replaced and subsequently removed. Thus in order 
10 to achieve multiple doses of medicament the mouthpiece cover must be repeatedly 
closed and opened. 

We have now surprisingly found a novel means for use with a medicament delivery 
device, e.g. an inhalation device and, in particular, a dry powder inhaler, which 
15 prevents activation of an actuator until a protective cover is removed, but which also 
permits multiple actuations of the device. 

Thus, according to the invention we provide a medicament delivery device 
comprising a metering member adapted to dispense a measured amount of 
20 medicament, an actuator, a medicament delivery passage and a delivery passage 
cover adapted to move from a closed to an open position, characterised in that the 
device includes means to prevent activation of the actuator until the cover is moved 
to the fully open position, said actuator being capable of subsequent multiple 
activations without moving the cover back to the closed position, 

25 

The delivery device of the invention may comprise a single metering member; 
however, the device may optionally comprise a plurality of metering members. 

In one embodiment of the invention the means to prevent activation of the actuator 
30 may comprise a locking mechaiiism. Such a locking mechanism may comprise an 
actuator lever adapted to engage with a plunger, said plunger being adapted to act 
upon a metering member, when the cover is in the closed position the locking 
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mechanism acts to lock the plunger, and when the cover is in the open position the 
plunger is unlocked. 

In a particularly preferred embodiment the actuator requires the plunger to act in a 
5 radial direction thus the locking mechanism is such that in the locked position it acts 
to prevent radial movement of the plunger whilst in the open position radial 
movement is permitted. Such a device which comprises means for radial expression 
of medicament is described in our co-pending application No. 9920839,9. 

10 The cover may be rotatably mounted and may be operably linked to a rotatably 
mounted plunger locking plate, such that rotation of the cover from a closed position 
rotates the locking plate from a locked to an unlocked position. 

In an especially preferred embodiment the locking plate comprises a channel adapted 
15 to co-operate with at least a portion of the plunger, said channel comprising an 
arcuate circumferential portion provided with a closed end, the other end opening to 
a radial portion. Thus in the locked position the plunger is positioned at the closed 
end of tihe circumferential channel and radial movement of the plunger is prevented. 
Upon rotation of the locking plate the plunger is positioned at the open end of the 
20 circumferential channel, the actuator lever may now be operated so as to cause radial 
movement of the plunger and thus actuation of the metering member. The channel 
may comprise a groove in the locking plate but is preferentially partially or wholly 
an aperture. 

25 In an especially preferred embodiment of the invention the plunger is provided with 
a spigot, preferentially at one end of the plunger, i.e. distal to the portion which acts 
upon the medicament metering member, the spigot being perpendicular to the 
operation of the plunger and positioned so as to engage with the actuator and the 
locking plate. The spigot may engage directly with the actuator or it may engage 

30 with an actuator plate which may be separate to or integra,! with the actuator. The 
actuator plate may be provided with a groove or an aperture and the plunger, e.g. the 
spigot, may rests against the wall of the groove or aperture, such that activation of 
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the actuator causes the actuator plate to rotate. The actuator plate groove or aperture 
is also caused to rotate and the wall of the groove or aperture pushes against the 
spigot to cause radial movement. 

5 In a further embodiment of the invention a guide plate may be provided to guide the 
plunger. The guide plate may optionally be positioned between actuator plate and 
the plunger. The guide plate may be provided with means for guiding the radial 
movement of the spigot and/or the plunger. Therefore, preferentially, the guide 
means may comprise a radial aperture through which the spigot projects. The 
10 dimensions of the guide aperture being such that the spigot forms a snug fit between 
the aperture walls. 

In an especially preferred embodiment of the invention the medicament delivery 
device may be an inhaler, for example, a dry powder inhaler (DPI). 

15 

Thus, according to a further aspect of the invention we provide an inhalation device 
comprising a metering member adapted to dispense a measured amount of 
medicament, an actuator, an inhalation passage, a mouthpiece and a mouthpiece 
cover adapted to move from a closed to an open position characterised in that the 
20 device includes means to prevent activation of the actuator until the cover is moved 
to an open position, said actuator being capable of multiple activations without 
moving the cover back to the closed position. 

A further disadvantage of the Accuhaler device is that it is possible to only partially 
25 rotate the cover to an intermediate position so that the actuator is exposed whilst the 
mouthpiece is not. This intermediate position can enable the actuator to be depressed 
and medicament ejected even though the mouthpiece is not exposed. This can lead 
to inadvertent depression of the actuator or, for example, in the case of children who 
may not want to take medication, deliberate actuation whilst avoiding inhalation. A 
30 further embodiment of the present invention also overcomes this additional 
disadvantage. 
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Therefore in a particular embodiment of the present invention the means to prevent 
activation of the actuator may comprise a delivery passage cover which is also an 
integral actuator cover, the cover being adapted to move from a closed position in 
which the delivery passage and actuator are both covered to an open position 
5 wherein the delivery passage and actuator are exposed simultaneously. 

As with the first embodiment, the delivery device is preferentially an inhaler, for 
example, a dry powder inhaler. 

10 Thus, according to a further aspect of the invention we provide an inhalation device 
comprising a metering member adapted to dispense a measured amount of 
medicament, an actuator, an inhalation passage, a mouthpiece and a mouthpiece 
cover wherein the mouthpiece cover also forms an integral actuator cover, the 
integral actuator cover being adapted to move from a closed position in which the 

15 mouthpiece and actuator are both covered to an open position wherein the 
mouthpiece and actuator are exposed characterised in that the mouthpiece and 
actuator are exposed simultaneously. 

The inhalation device of the invention may comprise any conventionally known 
20 inhaler However, it is preferred that the inhaler is a dry powder inhaler (DPI), The 
integral mouthpiece and actuator cover may be used on any conventionally known 
DPIs, however, a preferred DPI is that known as TECHNOHALER. 

Thus, the inhaler is preferentially a flat or disc shaped inhaler. The actuator may be 
25 positioned on the periphery of a disc shaped inhaler. In one embodiment of the 
invention both the actuator and the mouthpiece are situated on the circumferential or 
peripheral edge of the inhaler. In that case the integral cover will comprise a first 
and second limb, the first limb comprising a mouthpiece cover and the second limb 
comprising an actuator cover. An aperture is provided between the first and second 
30 limbs and a second aperture is provided adjacent at least on of the first or second 
limbs, distal to the other limb. Thus upon rotation of the integral cover from the 
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closed position to the open position the first aperture overlies the mouthpiece and the 
second aperture overlies the actuator. 

In a preferred embodiment, the actuator is positioned in one of the flat surfaces of the 
5 disc shaped inhaler. 

A variety of actuator types may be used in the inhaler of the invention, but preferably 
the actuator is provided in the form of a push button. An inhaler of the 
TECHNOHALER type is provided with one or more spools containing medicament 
10 to be dispensed. Preferentially, the inhaler comprises a cartridge provided with a 
plurality of medicament chambers, each provided with a spool and a pre-set amount 
of medicament. In such a case the actuator may simply provide a push rod which is 
attached to push button which is provided with biasing means, eg a spring. 

15 Thus in a disc shaped inhaler, the integral mouthpiece and actuator cover is rotatable 
from a closed position in which the mouthpiece and actuator are both covered, to an 
open position in which the mouthpiece and actuator are both exposed. The cover 
may therefore be rotatable about a central spigot which may be situated on one or 
both sides of the inhaler. 

20 

Thus, the cover may comprise a plastics strip wherein a first end comprises a 
mouthpiece cover and a second end comprises an actuator cover. The second end 
may simply be provided with an aperture such that when the cover is rotated from 
the closed position to the open position, the aperture overlies the actuator enabling 
25 the actuator to be depressed. In an especially preferred embodiment the second end 
of the cover is provided with a floating push button. In the closed position the push 
button abuts the outer surface of the casing of the inhalation device. In the open 
position the floating push button overlies the actuator and may therefore be 
depressed enabling the actuator to operate. 

30 

In an especially preferred embodiment the cover comprises a third portion which is 
distal to the first portion. The third portion is adapted to facilitate gripping and 
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rotation of the cover" by a patient. Therefore the gripping portion may be positioned 
on the opposite side to the axis of rotation of the first portion or, alternatively, the 
third portion may be offset at an angle against the first portion. Therefore, when the 
cover comprises a plastics strip comprising two angled portions, when the cover is 
5 rotated to the open position the mouthpiece is preferentially exposed by the area 
between the two angled portions. 

According to a fiirther feature of the invention we also provide a dry powder inhaler 
comprising a plurality of metering members adapted to dispense a measured amoxmt 
10 of medicament and held on a substantially circular cartridge, an inhalation passage 
and a mouthpiece, and a push button which engages a push rod adapted to move one 
of the plurality of metering members from a medicament retaining position to a 
medicament dispensing position characterised in that the mouthpiece and push button 
are provided with an integral cover. 

15 

The cover may comprise any material conventionally used in inhalation devices. 
Thus, preferably the cover comprises a plastics material. If the inhalation device also 
comprises a plastics material, the cover and the inhalation device may comprise the 
same or different material. 

20 

A variety of medicaments may be administered by using the medicament delivery 
device of the invention, such medicaments would be well known to one skilled in the 
art. When the medicament delivery device comprises an inhaler, then such suitable 
medicaments would generally include antibiotics, bronchodilators or other anti- 

25 asthma dmgs. Such medicaments include, but are not limited to bronchodilators, e.g. 
fenoterol, formoterol, pirbuterol, reproterol, rimiterol, salbutamol, salmeterol and 
terbutaline; non-selective beta-stimulants such as isoprenaline; xanthine 
bronchodilators, e.g. theophylline, aminophylline and choline theophyllinate; 
anticholinergics, e.g. ipratropium bromide; mast cell stabilisers, e.g. sodium 

30 cromoglycate and ketotifen; bronchial anti-inflammatory agents, e.g. nedocromil 
sodium; and steroids, e.g. beclomethasone dipropionate, fluticasone, budesonide and 
flunisolide; and combinations thereof. 
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Specific combinations of medicaments which may be mentioned include 
combinations of steroids, such as, beclomethasone dipropionate, fluticasone, 
budesonide and flunisoHde; and combinations of to bronchodilators, such as, 
5 formoterol and sahneterol. It is also within the scope of this invention to include 
combinations of one or more of the aforementioned steroids with one or more of the 
aforementioned bronchodilator, A specific combination which is preferred is a 
combination of fluticasone and salmeterol. 

10 Further medicaments which may be mentioned include systemically active materials, 
such as, proteinaceous compounds and/or macromolecules, for example, hormones 
and mediators, such as insulin, human growth hormone, leuprolide and alpha 
interferon; growth factors, anticoagulants, inmiunomodulators, cytokines and nucleic 
acids. 

15 

According to a fiirther feature of the invention we provide a method of administering 
a medicament to a patient using a delivery system as hereinbefore described. 

We further provide a method of treatment of a patient suffering fi-om a disorder 
20 which comprises the administration of a therapeutically effective amount of an 
appropriate medicament using an inhaler system as hereinbefore described. 

Thus, we also provide a method of treatment of a patient suffering from a bronchial 
disorder which comprises the administration of a therapeutically effective amount of 
25 an appropriate medicament using an inhaler system as hereinbefore described. 

In a yet further alternative we provide a method of treatment of a patient suffering 
from insulin dependant diabetes which comprises the administration of a 
therapeutically effective amount of insulin using an inhaler system as hereinbefore 
30 described. 
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The invention will now be described by way of example only and with reference to 
the accompanying drawings in which Figure 1 is a plan view of an inhaler of the 
second invention in the closed position; 

5 Figure 2 is a plan view of an inhaler in the open position; 

Figure 3 is a cross-sectional view of an inhaler of the invention; and 

Figure 4 is a partially cut away plan view of an inhaler in the closed position; 

10 

Figure 5 is a perspective view of an inhaler of the first embodiment of the invention; 

Figure 6 a-c is a plan view of a plunger, a locking disc and an actuator disc 
respectively; 

15 

Figure 7 is a perspective view of an inhaler in the locked position; 

Figure 8 is a schematic representation of the locking mechanism in the locked 
position; 

20 

Figure 9 is a perspective view of an inhaler in the unlocked position; 

Figure 10 is a schematic representation of the locking mechanism in the unlocked 
position; 

25 

Figure 1 1 is a perspective view of an inhaler in the actuated position; 

Figure 12 is a schematic representation of the locking mechanism in the actuated 
position; 

30 

Figure 13 is a perspective view of an inhaler in the reset position; 

9 
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Figure 14 is a schematic representation of the locking mechanism in the reset 
position; 

Figure 15 is a perspective view of an inhaler returned to the rest position; and 

5 

Figure 16 is a schematic representation of the locking mechanism returned to the rest 
position. 

Referring to Figures 1 and 2, an inhaler (1) is provided with a mouthpiece (2) and an 
10 actuator (3). A cover (4) is adapted in the closed position to cover the mouthpiece 

(2) and the actuator (3). The cover (4) is also provided with a floating push button 
(5) which, when in the closed position, is remote from the actuator (3). 

Referring to Figure 3, the cover (4) is rotatable about a central spigot (6) (not shown 
15 in Figures 1 and 2) to an open position in which the mouthpiece (2) is exposed and 
the floating push button (5) overlies the actuator (3). 

Referring to Figure 4, the actuator system comprises a push rod (7) connected to an 
actuator (3). The actuator (3) is biassed away from the push rod (7) by means of a 
20 spring (8). The actuator (3) is held in position by a circumferential shoulder (9) in 
the body (10) of the inhaler (1). 

The cover (4) is provided with a floating push button (5) which is held in position by 
the surface of body (10) of the inhaler (1) or the actuator (3) and a circumferential 
25 shoulder (1 1) in the cover (4). 

In use, in the closed position the cover (4) overlies the mouthpiece (2) and the 
actuator (3), The cover (4) is rotated about a central spigot to the open position in 
which the mouthpiece (2) is exposed and a floating push button (5) overlies the 
30 actuator (3), A patient depresses the push button (5) which depresses the actuator 

(3) . The push rod is then depressed into a spool carrier in cartridge (12) thus 
dispensing medicament into the inhaler. 
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Referring to Figures 5, an inhaler (101) comprises a body (102), a mouthpiece cover 
(103) and an actuator (104). 

5 Referring to Figures 6 a-c, a locking mechanism comprises a plxmger (105), a 
locking plate (106) and an actuator plate (107). The plunger (105) comprises a push 
rod (108) adapted to engage a medicament metering member (not shown). At the 
distal end (109) from the push rod (108), the plunger (105) is provided with a spigot 
(110). The locking plate (106) comprises a thin rotatable disc and is provided with 
10 an aperture (111) in the form of a channel comprising an arcuate circumferential 
portion (112) with a closed end (114). The open end (113) opens into a radial 
portion (115). 

The actuator plate (107) comprises a think disc provided with a peripheral lever 
15 (116) and an aperture (117) in the form of an arcuate radial channel. The actuator 
plate (107) is also provided with a circumferential rim (118) which enables the 
locking plate (106) to sit in position on the actuator plate (107). 

In use the actuator plate (107) rests upon the plunger (105) and the spigot (110) 
20 protrudes through the aperture (117). The locking plate (106) sits inside the rim 
(118) of the actuator plate (107) and the closed end (113) of the locking plate 
aperture (111) overlies the actuator plate aperture (117). The spigot (110) also 
protrudes through the locking plate aperture (1 1 1) at the point of overlap. 

25 Referring to Figures 7 and 8, with the actuator (104) in the rest position and the 
mouthpiece cover (103) closed, the spigot (1 10) protrudes through the apertures (111 
and 117). Radial movement of the spigot (110) is prevented by the wall (1 1 8) of the 
arcuate circumferential portion (112) of the locking disc aperture (111). The 
mouthpiece cover (103) is operably linked to the locking plate (106) via a central 

30 point (119). 
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Referring to Figures 9 and 10, the mouthpiece cover (103) is rotated to expose the 
mouthpiece (120). This also causes the locldng plate (106) to rotate so that the 
spigot (110) is altered from the closed end (113) of the locking plate aperture (111) 
to the open end (114). 

5 

Referring to Figures 11 and 12, the actuator lever (104) is rotated to activate the 
inhaler. The outer wall (121) of the arcuate aperture (117) acts against the spigot 

(110) causing radial movement of the spigot .(110) and the plunger (105), 
Optionally, an intermediate plate (not shown) may be positioned between the 

10 actuator plate (107) and the plunger (105), Such an mtemxediate plate may be 
provided with a radial aperture which may assist in guiding the spigot (110) when it 
undergoes radial travel. 

Referring to Figures 13 and 14, the actuator lever (104) may be returned to the rest 
15 position without the locking mechanism reactivating. Thus, the spigot (110) returns 
to the open end (114) of the arcuate circumferential portion (112) of the aperture 

(1 1 1) in the locking plate (106). The process of activation of the actuator may be 
repeated as often as possible. 

20 Referring to Figures 15 and 16, when the mouthpiece cover is closed, the locking 
plate (106) rotates to return the spigot (110) to the closed end (113) of the aperture, 
deactivating the actuator. 

P36188WO 

25 
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CLAIMS 

1. A medicament delivery device comprising a metering member adapted to 
dispense a measured amount of medicament, an actuator, a medicament delivery 

5 passage and a delivery passage cover adapted to move from a closed to an open 
position, characterised in that the device includes means to prevent activation of the 
actuator imtil the cover is moved to the open position, said actuator being capable of 
subsequent multiple activations without moving, the cover back to the closed 
position. 

10 

2. A medicament delivery device according to claim 1 characterised in that the 
means to prevent activation of the actuator comprises a locking mechanism. 

3. A medicament delivery device according to claim 2 characterised in that the 
15 locking mechanism comprises an actuator lever adapted to engage with a plunger, 

said plimger being adapted to act upon the metering member such that when the 
cover is in the closed position the locking mechanism acts to lock the plunger, and 
when the cover is in the open position the plunger is unlocked. 

20 4. A medicament delivery device according to claim 2 characterised in that the 
locking mechanism is adapted when in the closed position to prevent radial 
movement of the plunger whilst in the open position radial movement is permitted. 

5. A medicament delivery device according to claim 3 characterised in that the 
25 cover may be rotatably mounted and may be operably linked to a rotatably mounted 

plunger locking plate, such that rotation of the cover from a closed position rotates 
the locking plate from a locked to an unlocked position. 

6, A medicament delivery device according to claim 5 characterised in that the 
30 locking plate comprises a channel adapted to co-operate with at least a portion of the 

plimger, said channel comprising an arcuate circumferential portion provided with a 
closed end, the other end opening to a radial portion. 

13 
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7. A medicament delivery device according to claim 5 characterised in that in 
the locked position the plunger is positioned at the closed end of the circumferential 
channel and radial movement of the plunger is prevented. 

5 

8. A medicament delivery device according to claim 5 characterised in that 
upon rotation of the locking plate the plunger is positioned at the open end of the 
circumferential channel. 

10 9. A medicament delivery device according to claim 3 characterised in that the 
plunger is provided with a spigot at one end of the plunger. 

10. A medicament delivery device according to claim 3 characterised in that the 
spigot engages with an actuator plate which may be separate to or integral with the 

15 actuator, 

11. A medicament delivery device according to claim 10 characterised in that the 
actuator plate is provided v^dth an aperture and the spigot rests against the wall of the 
aperture. 

20 

12. A medicament delivery device according to claim 1 characterised in that a 
guide plate is provided to guide the plunger, 

13. A medicament delivery device according to claim 1 characterised in that the 
25 guide plate is positioned between actuator plate and the plunger. 

14. A medicament delivery device according to claim 1 characterised in that the 
guide means comprises a radial aperture Ihrough which the spigot projects, 

30 15. A medicament delivery device according to claim 1 characterised in that the 
medicament delivery device is an inhaler. 
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16. A medicament delivery device according to claim 15 characterised in that the 
inhaler is a dry powder inhaler (DPI). 

17. A medicament delivery device according to claim 1 characterised in that the 
5 means to prevent activation of the actuator may comprise a delivery passage cover 

which is also an integral actuator cover, the cover being adapted to move from a 
closed position in which the delivery passage and actuator are both covered to an 
open position wherein the delivery passage and actuator are exposed simultaneously. 

10 18. ' A medicament delivery device according to claim 17 characterised in that the 
delivery device is an inhaler 

19. A medicament delivery device according to claim 18 characterised in that the 
device comprises a metering member adapted to dispense a measured amount of 

15 medicament, an actuator, an inhalation passage, a mouthpiece and a mouthpiece 
cover adapted to move from a closed to an open position characterised in that the 
device includes means to prevent activation of the actuator until the cover is moved 
to an open position, said actuator being capable of multiple activations without 
moving the cover back to the closed position. 

20 

20. An inhalation device comprising a metering member adapted to dispense a 
measured amount of medicament, an actuator, an inhalation passage, a mouthpiece 
and a mouthpiece cover wherein the mouthpiece cover also forms an integral 
actuator cover, the integral actuator cover being adapted to move from a closed 

25 position in which the mouthpiece and actuator are both covered to an open position 
wherein the mouthpiece and actuator are exposed characterised in that the 
mouthpiece and actuator are exposed simultaneously. 

21. An inhalation device according to claim 20 characterised in that the device is 
30 a dry powder inhaler (DPI). 
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22. An inhalation device according to claim 20 characterised in that the device is 
a flat or disc shaped inhaler. 

23. An inhalation device according to claim 15 characterised in that the actuator 
5 is positioned on the periphery of the inhaler. 

24. An inhalation device according to claim 21 characterised in that the actuator 
and the mouthpiece are both situated on the periphery of the inhaler. 

10 25. An inhalation delivery device according to claim 20 characterised in that the 
integral cover comprises a first and second limb, the first limb comprising a 
mouthpiece cover and the second limb comprising an actuator cover, an aperture 
being provided between the furst and second limbs and a second aperture being 
provided adjacent at least one of the first or second limbs, distal to the other limb, 

15 such that upon rotation of the integral cover firom the closed position to the open 
position the first aperture overlies the mouthpiece and the second aperture overlies 
the actuator. 

26, An inhalation device according to claim 20 characterised in that the actuator 
20 is positioned in one of the flat surfaces of the inhaler. 

27, An inhalation device according to either of claims 16 or 20 characterised in 
that the device is a TECHNOHALER™. 

25 28. An inhalation device according to claim 20 characterised in that the actuator 
is provided in the form of a push button. 

29, An inhalation device according to claim 28 characterised in that the actuator 
comprises a push rod attached to a push button provided with biasing means. 

30 

30. An inhalation device according to claim 29 characterised in that the biasing 
means is a spring. 
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31. An inhalation device according to claim 1 characterised in that the integral 
cover is rotatable about a central point. 

5 32. A dry powder inhaler comprising a plurality of metering members adapted to 
dispense a measured amount of medicament and held on a substantially circular 
cartridge, an inhalation passage and a mouthpiece, and a push button which engages 
a push rod adapted to move one of the plurality of metering members from a 
medicament retaining position to a medicament dispensing position characterised in 
10 that the mouthpiece and push button are provided with an integral cover. 

33. An inhalation device comprising a mouthpiece, an actuator and a cover which 
is adapted, in a closed position to cover the mouthpiece and the actuator, the cover 
being provided with a floating push button which, when the cover is in the closed 

15 position is remote from the actuator. 

34. A method of administering a medicament to a patient delivery system 
according to claim 1. 

20 35. A method of administering a medicament to a patient which comprises the 
use of a medicament delivery device according to claim 15. 

36. A method of treatment of a patient suffering from a disorder which comprises 
the administration of a therapeutically effective amount of an appropriate 

25 medicament using a medicament delivery device according to claim 15. 

37. A method of treatment according to claim 36 characterised in that the 
disorder is a bronchial disorder. 

30 38. A method of treatment according to claim 36 characterised in that the 
disorder is insulin dependant diabetes and the medicament is insulin. 
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39. A medicament delivery device or an inhalation device substantially as 
described with reference to the accompanying description and drawings. 

5 P36188WO 
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